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PURPOSE:To prevent the occurrence of fretting abrasion between the large end parts of a connecting 
rod and the outer peripheral surface of a bearing metal. 

CONSTITUTION:Large end holes 17 are provided on the large end parts 15 of a connecting rod 13, and 
here, connecting rod metals 18 and 19 are engaged. The crank pin of a crank shaft is supported by the 
connecting rod metals 18 and 19. Communicating holes 28, guiding lubricating oil supplied from the 
crank pin side to the connecting rod metals 18 and 19 and the engaged parts of the large end parts 15, 
are provided on the connecting rod metals 18 and 19. Oil grooves 31 , having a ratio of the area of them 
to the surface area of the large end part 15 in an engaged part of 0.1-0.4 and a width of 30-100mum, are 
formed on the nearly whole surface of the inner peripheral surface of the large end holes 17. Both the 
ends of the oil grooves 31 are opened in the axis line direction end surface 15a of the large end parts 15 
in order to guide the lubrication oil, introduced into the oil grooves 31 via the communicating holes 28, 
outside the engaged part. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Prepare a large end hole in the large end of an internal combustion engine's connecting rod, and fitting of the 
bearing metal is carried out to this large end hole. In the bearing structure of the internal combustion engine which 
supported the crank pin of the crankshaft prepared pivotable by the inner skin of said bearing metal to said bearing 
metal While preparing the through-hole for leading the lubricating oil which was made to open the inside-and-outside 
peripheral surface for free passage, and was supplied from the crank pin side to coaxial carrier metal and the fitting part 
of a large end Either the peripheral face of said bearing metal and the inner skin of said large end hole mostly in the 
whole surface The surface ratio which the oil groove to the surface area of a large end occupies in said fitting part by 
0.1-0.4 And bearing structure of the internal combustion engine characterized by making the shaft-orientations edge of 
a fitting part open the both ends of said oil groove wide so that width of face may form the oil groove of the a large 
number book which is 30 micrometers - 100 micrometers and may derive further the lubricating oil introduced into the 
oil groove through said through-hole out of said fitting part. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the bearing structure at the time of connecting the large end of a 

connecting rod with the crank pin of the crankshaft in an internal combustion engine. 

[0002] 

[Description of the Prior Art] Generally, in the connecting rod connected with an internal combustion engine's 
crankshaft, bearing metal (plain bearing) intervenes between the large ends and crank pins which are the connection 
part. This bearing metal is used as a lot by nothing and the vertical pair in the shape of a side-face hemicycle. And in 
order to raise the lubricity of the inner skin of the bearing metal on which a crank pin slides, various techniques are 
proposed from before. 

[0003] For example, in JP,3-91515,U, as drawing 9 shows, many the serrate oil grooves 53 and the flat sides 54 of a 
book are formed in the inner skin of bearing metal 51 with the striation-like oil groove 52 of a book. [ a majority of ] 
According to this technique, the flow of a lubricating oil as shown by the arrow head in this drawing is produced, the 
oil film pressure between a crank pin and bearing metal 51 is mostly made into homogeneity, and lubricity and 
abrasion resistance can be improved. Moreover, by the serrate oil groove 53, a lubricating oil is held and printing can 
be prevented. 
[0004] 

[Problem (s) to be Solved by the Invention] By the way, the large end of a connecting rod and the fretting wear between 
bearing metal are posing a problem with high rotation in recent years and development of a heavy load engine. Fretting 
wear is wear produced when a minute vibration is added in the contact surface which touches by the quiescent state 
macroscopically. In this case, a jogging skid occurs between the large end of a connecting rod, and a bearing-metal 
peripheral face, and both agglutinate mutually and are considered to result in fretting wear. Then, it is necessary to 
prevent this fretting wear. 

[0005] However, with said conventional technique, although the lubricity between a crank pin and bearing-metal inner 
skin, abrasion resistance, etc. can be improved, it is not taken into consideration about prevention of the above- 
mentioned fretting wear. For this reason, it is easy to generate the aforementioned fretting wear. When fretting wear 
occurs, there is a possibility that a connecting rod may result in breakage with the generating part as the starting point. 
With lightweight-izing, such a phenomenon poses a problem, especially when rigidity is the connecting rod which is 
not expensive enough. 

[0006] This invention is made in view of the situation mentioned above, and the purpose is in offering the bearing 
structure of the internal combustion engine which can prevent beforehand that fretting wear occurs between the large 
end of a connecting rod, and the peripheral face of bearing metal. 
[0007] 

[Means for Solving the Problem] 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the bearing structure at the time of connecting the large end of a 
connecting rod with the crank pin of the crankshaft in an internal combustion engine. 
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PRIOR ART 

[Description of the Prior Art] Generally, in the connecting rod connected with an internal combustion engine's 
crankshaft, bearing metal (plain bearing) intervenes between the large ends and crank pins which are the connection 
part. This bearing metal is used as a lot by nothing and the vertical pair in the shape of a side-face hemicycle. And in 
order to raise the lubricity of the inner skin of the bearing metal on which a crank pin slides, various techniques are 
proposed from before. 

[0003] For example, in JP,3-91515,U, as drawing 9 shows, many the serrate oil grooves 53 and the flat sides 54 of a 
book are formed in the inner skin of bearing metal 51 with the striation-like oil groove 52 of a book. [ a majority of ] 
According to this technique, the flow of a lubricating oil as shown by the arrow head in this drawing is produced, the 
oil film pressure between a crank pin and bearing metal 51 is mostly made into homogeneity, and lubricity and 
abrasion resistance can be improved. Moreover, by the serrate oil groove 53, a lubricating oil is held and printing can 
be prevented. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained in full detail above, in this invention, the oil groove of the a large number book 
whose surface ratio which the oil groove to the surface area of a large end of either the peripheral face of bearing metal 
and the inner skin of a large end hole occupies in bearing metal and the fitting part of a large end is 0.1-0.4 and whose 
width of face is 30 micrometers - 100 micrometers was mostly formed in the whole surface, and the shaft-orientations 
edge of a fitting part was made to open the both ends of this oil groove wide. Therefore, it can prevent beforehand that 
fretting wear occurs between the large end of a connecting rod, and the peripheral face of connecting rod metal. In 
connection with this, an internal combustion engine's durable dependability can be improved sharply. 
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TECHNICAL PROBLEM 



[Problem (s) to be Solved by the Invention] By the way, the large end of a connecting rod and the fretting wear between 
bearing metal are posing a problem with high rotation in recent years and development of a heavy load engine. Fretting 
wear is wear produced when a minute vibration is added in the contact surface which touches by the quiescent state 
macroscopically. In this case, a jogging skid occurs between the large end of a connecting rod, and a bearing-metal 
peripheral face, and both agglutinate mutually and are considered to result in fretting wear. Then, it is necessary to 
prevent this fretting wear. 

[0005] However, with said conventional technique, although the lubricity between a crank pin and bearing-metal inner 
skin, abrasion resistance, etc. can be improved, it is not taken into consideration about prevention of the above- 
mentioned fretting wear. For this reason, it is easy to generate the aforementioned fretting wear. When fretting wear 
occurs, there is a possibility that a connecting rod may result in breakage with the generating part as the starting point. 
With lightweight-izing, such a phenomenon poses a problem, especially when rigidity is the connecting rod which is 
not expensive enough. 

[0006] This invention is made in view of the situation mentioned above, and the purpose is in offering the bearing 
structure of the internal combustion engine which can prevent beforehand that fretting wear occurs between the large 
end of a connecting rod, and the peripheral face of bearing metal. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention prepares a large end 
hole in the large end of an internal combustion engine's connecting rod. In the bearing structure of the internal 
combustion engine which supported the crank pin of the crankshaft which was made to carry out fitting of the bearing 
metal to this large end hole, and was prepared pivotable by the inner skin of said bearing metal While preparing the 
through-hole for leading the lubricating oil which said bearing metal was made to open a peripheral face for free 
passage, and was supplied to it from the crank pin side to coaxial carrier metal and the fitting part of a large end Either 
the peripheral face of said bearing metal and the inner skin of said large end hole mostly in the whole surface The 
surface ratio which the oil groove to the surface area of a large end occupies in said fitting part by 0.1-0.4 And the 
shaft-orientations edge of a fitting part is made to open the both ends of said oil groove wide in order to form the oil 
groove of the a large number book whose width of face is 30 micrometers - 100 micrometers and to derive the 
lubricating oil further introduced into the oil groove through said through-hole out of said fitting part. 
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OPERATION 

[Function] In the fitting part of the large end hole of a connecting rod, and bearing metal, both are macroscopically in 
contact by the quiescent state, and a minute vibration joins the contact surface with rotation of a crankshaft. There is a 
possibility that it may originate in this vibration and fretting wear may occur. 

[0009] However, at the time of rotation of a crankshaft, the lubricating oil supplied from the crank pin side passes along 
the through-hole of bearing metal, and is led to bearing metal and the fitting part of a large end. This lubricating oil 
passes along the oil groove formed in either the peripheral face of bearing metal, and the inner skin of a large end hole, 
and is drawn from the shaft-orientations edge of a fitting part outside, an oil groove - the peripheral face of bearing 
metal, or the inner skin of a large end — since it is mostly formed in the whole surface, a lubricating oil spreads round a 
fitting part uniformly. Therefore, into a fitting part, a lubricating oil always circulates. Direct contact of bearing metal 
and a large end is prevented to this lubricating oil. 

[0010] Here, from a viewpoint of control of fretting wear, the surface ratio which the oil groove to the surface area of a 
large end occupies in a fitting part needs to be 0.1-0.4, and the width of face of an oil groove needs to be 30 
micrometers - 100 micrometers. 

[001 1] Sufficient quantity of a lubricating oil is not supplied to a fitting part from an oil groove as said surface ratio is 
less than 0.1, but the occurrence frequency and abrasion loss of fretting wear increase rapidly. Contrary to this, if 
surface ratio exceeds 0.4, the touch area of bearing metal and a large end will become small. Consequently, it becomes 
the high planar pressure of what can lessen occurrence frequency of fretting wear, and wear of bearing metal and a 
large end increases. 

[0012] Moreover, the foreign matter in a lubricating oil is got blocked with less than 30 micrometers in an oil groove, 
and the width of face of an oil groove serves as a failure of circulation of this foreign matter of a lubricating oil by 
them. Contrary to this, if the width of face of an oil groove exceeds 100 micrometers, sufficient quantity of a 
lubricating oil will not be supplied to the part which supports a load among the large ends of a connecting rod. 
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EXAMPLE 

[Example] Hereafter, one example which materialized this invention is explained according to drawing 1 - drawing 7 . 
As shown in drawing 2 , the crankshaft 1 is arranged in the internal combustion engine. The crankshaft 1 is equipped 
with the crank journal 2, the crank pin 3, the crank arm 4 that connects both 2 and 3, and the balance weight 5 for 
balancing rotational. The crank journal 2 is attached in an internal combustion engine's cylinder block 7 pivotable with 
the bearing cap 6. That is, fitting of the side-face semicircle-like crankshaft metal 8 and 9 is carried out to a cylinder 
block 7 and a bearing;cap 6, respectively, and these are supporting the crank journal 2 pivotable. 
[0014] The cylinder 1*1 as shown in the cylinder block 7 of the crankshaft 1 upper part at drawing 3 is formed. In the 
cylinder 11, the piston 12 is held possible [ the reciprocation to the vertical direction ]. The piston 12 and the crank pin 
3 of the above-mentioned crankshaft 1 are connected with the connecting rod 13. 

[0015] The connecting rod 13 is equipped with the small edge 14 and the large end 15. The small edge 14 is connected 
with the piston 12 through the piston pin 16. The large end 15 has the major-diameter-like large end hole 17 a little 
rather than the crank pin 3. The large end 15 containing this large end hole 17 is halved up and down. Fitting of the 
connecting rod metal 18 and 19 as a bearing metal is carried out to the large end hole 17. The connecting rod metal 18 
and 19 is making the lot by the vertical pair. Vertical each connecting rod metal 18 and 19 is formed in the shape of a 
side-face semicircle of the plate of 20mm of **** And the large end 15 is attached outside the periphery of a crank pin 
3 through vertical both the connecting rod metal 18 and 19. The halved large end 15 is mutually bound tight with the 
bolt 21 of a pair. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 11 They are decomposition perspective views, such as a connecting rod in one example which materialized 
this invention, and vertical both connecting rod metal. 

[Drawing 2] They are partial expanded sectional views, such as a large end of the crankshaft in one example, and a 
connecting rod. 

[Drawin g 31 It is the sectional view showing the condition of having connected the crankshaft and the piston with the 
connecting rod in one example. 

[Drawing 41 In one example, connecting rod metal and the fitting part of a large end are shown, and it is D-D line 
sectional view of drawing 5 . 

[Drawing 51 It is an A-A line expanded sectional view in drawin g 3 . 

[Drawing 61 In one example, they are the relation between the surface ratio of an oil groove, and the incidence rate of 
fretting wear, and the graph which similarly shows the relation between the surface ratio of an oil groove, and the 
abrasion loss in a fitting part. 

[Drawing 71 It is the outline bjppk,diag$am^ in one example. 

[Drawing 81 (a), (b), and (c) are the development) views showing example of another of an oil groove. 

[Drawing 91 It is the top view of the conventional bearing metal. 

[Description of Notations] tt0 j ::y c : ;j )p IIl -r. S • :hc irttns^iioi* r»>\v noi i \\U>(.\ ,hr ...v.-...- 
1 [ - A large end, 17/ - 18 A l^ge^ndhol.e,;;!^//-" The connecting rod metal as a bearing metal, 28 / - A through- 
hole, 31 / -- An oil groove, B / -- The: width of ;f ace of an oil groove C / - Surface ratio which an oil groove occupies in 
a fitting part ] - A crankshaft, 3 -- A crank pin, 13 - A connecting rod, 15 
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[Drawin g 21 
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[Drawin g 41 




[Drawing 51 
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[Drawing 61 
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[Drawin g 71 
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